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ABSTRACT 
Population Dynamics and Harvest of 
Canada Geese in Utah 
by 
John Tautin , Master of Science 
Utah State University, 1976 
Major Professor: Dr. Jessop B. Low 
Department: Wildlife Science 
ix 
A twenty- one year (1952- 72) accumulation of banding data for Canada 
geese in Utah was studied to determine the distribution and chronology 
of the harvest of the geese and the effects that hunting regulations 
have had upon harvests and population parameters. The banding data were 
also used in an attempt to develop a population model capable of pre-
dieting population trends and desirable survival rates. 
Within Utah, the bulk of the annual harvest (78 percent) takes 
place in the northern portion of the State in the vicinity of the Great 
Salt Lake marshes . In Northern Utah the harvest peaks on the opening 
weekend , and approximately 50 percent of the annual harvest takes place 
by day 21 of an average hunting season of 82 days. Most of the harvest 
in Northern Utah is made up of geese produced in Utah. Peak harvests in 
Southern Utah do not occur until well into the average season, and non-
Utah produced geese comprise a larger proportion of the harvest in 
Southern Utah than in Northern Utah. The harvest in Eastern Utah appears 
to be largely dependent on geese produced outside of the State . 
X 
Outside Utah , harvests of Utah produced Canada geese have increased . 
Prior to 1950 , over 80 percent of the recoveries of Utah- banded geese 
were made in Utah . The percentage steadily declined to less than 50 
during the early 1970s. 
Stepwis e multipl e regression analys is revealed that only one hunting 
regulation , the daily bag limit, had a statistically signi fic ant rela-
tionship with estimates of annual harvests and band recovery rates . No 
regulations had statistically significant relationships with estimates 
of annual survival rates. Annual estimates of band recovery rates 
declined significantly during the period 1952- 72 , but estimates of 
annual survival rates for the same period showed no significant trend 
and were comparable to pre-1950 estimates. 
The attempt to formulate a population model was a failure. This 
was due in part to calculation errors associated with critical input to 
the model . However, the failure was largely due to the lack of a theo-
retically sound foundation . 
(109 pages ) 
INTRODUCTION 
The Nature and Origin of the Problem 
The Great Basin segment of the western Canada goose (Branta 
canadensis moffit i ) occupies an extensive range in the Intermountain 
West. Scattered flocks may range from southern Canada to northern 
Mexico during the course of a year. Disjunct breeding grounds , winter-
ing grounds, migration routes, and migration times complicate the 
management of these Great Basin geese . 
Wildlife biologists charged with managing these geese have gener-
ally done so on an intuitive basis . Various indices based on production 
surveys , winter inventories, and harvest information are used in making 
management decisions . Hunting regulations are established in accordance 
with the interpretation of these indices. While the biologists ' inter-
pretations are usually correct, the indices themselves are frequently 
conflicting and unreliable. Consequently, the resultant management 
decision is not always correct. Furthermore, the degree to which the 
proposed hunting regulations effect the management decision has been 
largely unknown . 
The purpose of this study was to provide additional criteria upon 
which Utah ' s Great Basin goose management decisions could be made. In 
recent years new techniques and applications in the analysis of banding 
data have permitted a more timely and refined use of the data . These 
new techniques and wealth of accumulated banding data on Canada geese in 
Utah provided the foundation for the study . 
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Past and Present Canada Goose Banding in Utah 
Personnel of the Bear River National Wildlife Refuge (NWR) (Figure 
l) began banding Canada geese in the late 1930s . There was a lapse 
during World War II followed by more bandings in the late 1940s . After 
a second lapse during the Korean conflict, banding efforts were resumed 
at the Refuge in 1952. During that same year, the Utah Division of 
Wildlife Resources initiated a goose banding program on the state-
operated Waterfowl Management Areas (WMAs). Goose banding in Utah since 
1952 has been conducted each year with the Division assuming the majo r 
role . Both State and Federal personnel have developed highly efficient 
banding operations and together band approximately a thousand geese each 
year . Through the 1972 hunting season , high recovery rates on some 
25 , 000 bandings (Table l) had yielded approximately 9,000 recoveries of 
Utah- banded Canada geese . 
Geese from all areas in Utah are generally well represented with 
bandings. Most of the geese banded in Utah have been banded on production 
areas as flightless young (locals) and molting adults . The overall age 
ratio of geese banded has approxi mated t hree young per adult. Greatest 
numbers have been banded in the extensive marshes along t he northern and 
eastern edges of the Great Salt Lake. Here shallow waters facilitate 
driving and capture of the fli ghtless geese with air- thrust boats . 
Additional geese are banded each summer on the numerous irrigat i on 
reservoirs in the plateau region of central and southern Utah . Geese , 
primarily molting adults, are also banded at Neponset Reservoir in 
northeastern Utah ; and some locals and molting adults are banded along 
40 
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Figure 1. Locations of areas and marshes refered to in the text. 
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Table 1 . Numbers of Canada geese banded in Utah by year.a 
Year Adults Young Age Unknown Total 
1926 9 (8) 9 (8) 
1933 12 12 
1935 3 3 
1936 6 6 
1937 12 12 
1938 21 51 72 
1939 445 659 1 ,104 
1940 91 583 674 
1941 121 653 774 
1942 3 3 
1943 l l 
1946 140 (5) 476 (3) 616 (8) 
1947 102 471 (1) 573 (l) 
1948 88 414 502 
1949 118 426 54h 
1952 85 494 579 
1953 631 432 1 ,063 
1954 71 511 582 
1955 122 543 665 
1956 106 (41) 724 (235) 830 (276) 
1957 145 (32) 704 (136) 849 (162) 
1958 99 (25) 816 (219) 915 (244) 
1959 82 (24) 497 (153) 579 (177) 
1960 145 675 820 
l96i 175 712 887 
1962 253 1 ,140 1 ,393 
1963 561 1,129 1 ,690 
1964 510 772 1 ,282 
1965 464 (113) 939 1,403 (11::3) 
1966 303 (116) 1 ,165 (66) 1 , 468 (184) 
1967 263 (186) 635 (14) 898 (200 ) 
1968 255 (34) 585 (55 ) 840 (89 ) 
1969 163 ( 39 ) 836 (89) 999 (128) 
1970 233 (27) 502 735 (27) 
1971 412 ( 5) 761 (3) 1 ,173 (8) 
1972 205 837 1 ,042 
------------------------------------------------------------------
Totals : 6,412 (647) 19 ,155 (974) 30 (8) 25 , 597 (1, 629 ) 
------------------------------------------------------------------
Totals: 5, 283 (642) 15 ,409 (970) 0 20 , 692 (1,612) 
1952- 72 
a 
Numbers i n parentheses indi cate numbers of birds experimentally 
treated. Most experimentally treated bi rds were neck- collared . 
the Green and Bear Rivers and at Fish Springs NWR. Recent attempts at 
establishing breeding flocks at Desert Lake WMA and Ouray NWR should 
provide additional sites fo r future banding. For those interested in 
details concerning the above mentioned banding sites and Utah's water-
fowl habitat in general, Nelson (1966) pr ovides some excellent descrip-
tions. 
Banding efforts in Utah have been fairly cons i stent over the past 
20 years, and the geographic base of the banding data is representative 
of the distribution of geese in the State. The data are almost entirely 
from preseason bandings of l ocally produced geese. Inferences drawn 
from analyses of these data can b e made with reference to the specific 
breeding population rather than a conglomeration of wintering or migrating 
birds . 
Objectives 
The specific objectives of the study were to: 
1. Determine the geographic distribution and chronology of the 
harvest of Canada geese in Utah . 
2 . Evaluate past and present management practices and determine 
their effects on Canada goose population t r ends and harvests in Utah . 
3 . Develop a population model of predictive nature to be used in 
future management of Canada geese in Utah . 
There were many questions underlying the above objectives. Objec-
tive 1 was set up to answer the general questions of who harvests Utah ' s 
Canada geese , when they do so , and where. Where and when non- Utah 
produced geese are harvested in Utah was also of concern. Objective 2 
6 
was included to determine what extent hunting regulations and related 
parameters affect recovery patterns , survival rates and harvests . Under 
Objective 3 it was thought that a modeling attempt would pr ovide some 
useful insights , and define informational weak spots and management 
needs . 
REVIEW OF LITERATURE 
Canada geese have been studied extensively in North America (Williams 
1967 , Hine and Schoenfeld 1968) , and characteristics of introduced 
flocks have been studied in England (Boyd 1972) and New Zealand (Imber 
1968) . Among the information available on Canada geese in the Atlantic 
Fl yway, Addy and Heyland ' s (1968) work provides a eood summary of present 
management practices used there. Banding and winter population surveys 
play an important role in management throughout the flyway . In a similar 
fashion Reeves et al. (1968) have outlined the history and development 
of management practices within the Mississippi Flyway. Here again, 
banding and population analyses are important in determining allowable 
harvests. Harvests in many areas of the Mississippi Flyway are strictly 
controlled by permit or quota systems. 
The status of Canada geese in the Eastern and western portions of 
the Central Flyway has been described by Vaught and Kirsch (1966) and 
Grieb (1968, 1970) respectively. Grieb made extensive use of banding 
data obtained from several states and provinces to plot harvest distri -
butions and calculate mortality estimates and age and sex compositions . 
Studies on Canada geese in the Pacific Flyway have been conducted 
on the dusky Canada goose (~. £ · occidentalis) and the western Canada 
goose . The 1969 study by Chapman et al . covered production , harvest 
and status of the dusky Canada goose in the Pacific Northwest. They 
used data from Alaska bandings of the geese to determine harvests , 
mortality rates, and vulnerability, sex , and age ratios. 
7 
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Hanson and Eberhardt (1971) have summarized a 20-year accumulation 
of data on the Western Canada goose along a portion of the Columbia 
River in Washington. They also formulated a population model for the 
flock. Naylor (1953) and Naylor and Hunt (1954) discussed production of 
the Western Canada goose in California . Yocum (1962) presented a history 
of the Western Canada goose. 
Great Basin 
Early Utah Canada goose studies were on nesting (Marshall and 
Williams 1937), gosling survival (Williams and Marshall 1938), habitat 
(Williams and Sooter 1940 , Jensen and Nelson 1948) and distribution of 
band recoveries (Van Den Akker and Wilson 1949). Martin (1964) used 
banding data from Ogden Bay -~ and Bear River NWR to calculate mortality 
rates. He also surveyed productivity at Ogden Bay WMA and made important 
contributions to the study of breeding behavior in Canada geese . Dey 
(1966) made further observations on productivity in a followup study 
also at Ogden Bay Wma. He also made use of banding data to determine 
mortality rates and to project hypothetical population fluctuations 
under the regime of varying daily bag limits 'on Canada geese. In a 
study at Neponset Reservoir and nearby Woodruff Narrows Reservoir in 
Wyoming , Arneson (1970) used banding data to determine mortality rates 
and migration routes of Canada geese using the reservoirs as molting 
areas. 
Outside Utah , studies on the Great Bas in segment have concerned 
nesting (Craighead and Craighead 1949, Atwater 1959) in Idaho , Montana 
and Alberta . Productivity in these areas has been discussed by Reeves 
(1954) , Ballou (1955), Geis (1956), Steel , et al . (1957), Craighead 
and Stockstad (1964) , Vermeer (1970), and Ewaschuk and Boag (1972) . A 
general ecological study on Canada geese has been done at Jackson Hole , 
Wyoming by Dimmick (1967) . 
9 
10 
METHODS 
The banding data, in the form of magnetic tapes, were furnish ed by 
the Office of Migratory Bird Management , U. S. Fish and Wildlife Service , 
Laurel, Maryland . Included were the banding summary file of Utah-banded 
Canada geese, all recoveries from these bandings , and all recoveries of 
non- Utah banded geese recovered in Utah. 
Banding data from 1952 to 1972 were emphasized in the study . Prior 
to 1952 , banding of Canada geese in Utah was sparodic and only done at 
Bear River NWR. In some instances earlier data were included in the 
analyses for comparisons . Some phases of the study used data through 
1972 or 1973 depending on what was available at the time of the analysis. 
Banding terms are defined in the latest issue of the North American 
Bird Banding Manual and by Anderson and Henny (1972). Statistical 
methods used were from Ostle (1963). 
Harvest of Canada Geese Associated with Utah 
Recoveries were sorted according to banding site, harvest area, age 
of the bird at banding, hunting seasons survived (HSS) and , in some 
cases, by year of banding or recovery. Sorting by sex was not done 
because there is little evidence to suggest that the sex ratio varies 
significantly from 1:1 or that survival rates for the sexes are signi-
ficantly different . Excluded from analyses were recoveries not coded as 
being shot. Despite attempts to remove irrelevant or erroneous records, 
the data used probably contained some undetected errors . However, the 
11 
overall effects of the undetected errors are thought to be negligible in 
view of the volume of data used . 
Included in the analyses· were birds other than normal, wild birds . 
Some geese in Utah have been experimentally treated (Table 1) , in most 
cases collared- marked, during special studies (Martin 1964 , Arneson 
1970). Some geese have also been transported within Utah. Approxi -
mately 6 percent of all the geese that have been banded in Utah have 
been experimentally treated in some manner . Not including these birds 
would have left considerable data gaps in certain years . And regardless 
of disposition at banding, they contributed to the harvest of Utah 
geese . 
Geographic distribution of harvests was determined by computer 
plotting of recoveries on a 1° block of latitude and longitude or on a 
regional framework. Chronology of harvests in Utah was examined by 
grouping recoveries by degree block of latitude and time . The harvest 
chronologies of Utah produced and non- Utah produced birds were examined 
separately. Recoveries made on indefinite dates or not within the 
hunting season were eliminated. Recoveries made in degree block 40°N-
l090W were not included because hunting regulations there have varied 
appreciably from the remainder of the state. In most years seasons have 
been shorter and the daily bag limits lower to afford some addi tional 
protection to geese confined to limited habitat along the Green River. 
Because hunting seasons open on different dates each year, recovery 
dates were assigned a Julian- type date; i. e. , each opening day recovery 
was considered as being made on day one of the hunting season for that 
year . Pooling of 20 years of recoveries provided for a sufficient 
12 
sample size in each latitude. During this 20 year time span (1952-71) 
season length varied from 57 to 95 days with a mean of 82 days. This 
led to the necessity of weighting recoveries beyond day 57 accordingly. 
Once pooling and weighting were done, median day of recovery for each 
latitude was determined . 
Effects of hunting regulations on population parameters and harvests 
A stepwise multiple regression program (Hurst 1972) was used to 
assess the r elationship between hunting regulations and population 
parameters . Table 2 lists all variables used in the analysis . Survival 
and recovery rates were estimated from the band recoveries of shot birds 
by the method of Robson and Brownie (1976). Preseason bandings for the 
entire state were used to make annual estimates of population parameters. 
The gosling production index was determined by tot aling the numbers 
of goslings observed on annual censuses conducted on 9 Utah marshes 
since 1956 (Table 3). The data were taken f rom Utah Pacific Waterfowl 
Flyway Reports . 
Data used to determine indices of weather and availability of geese 
for harvest were obtained from the narrative files of Bear River NWR. 
Time of freeze-up on the units at the refuge were used as the weather 
index. The assumption was that when the marshes were frozen over, the 
geese moved southward. Total Canada goose days-use from l September to 
l January each year was used as the index of availability of geese for 
harvest. The reader should bear in mind that these weather availability 
indices are probably only r epresentative of conditions in northern Utah. 
Similar information was not available f or the remainder of the State . 
Table 2. Variables used to evaluate the effects of hunting 
regulations on population parameters and harvests. 
Dependent Variables Independent Variables 
Adult survival rate Duck stamp . sales 
Adult recovery rate Gosling production index 
Young s urvival rate Weather index 
Young recovery rate Daily duck limit 
Total harvest Daily goose limit 
Duck hunter harvest Season limit 
Goose hunter harvest Season length 
Opening date 
Delayed opening of season 
Goose availability index 
Table 3 . Marshes from which gosling production index data were 
drawn. 
Cutler Reservoir Scipio Reservoir 
Public Shooting Grounds WMA Redmond Lake 
Bear River NWR Gunnison Reservoir 
Ogden Bay WMA Clear Lake WMA 
Farmington Bay WMA 
13 
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However, it will be shown below that the bulk of the hunting activity 
and harvest in Utah occurs in the north . 
Hunting regulations used as variables were taken from Utah DWR and 
USFWS waterfowl hunting proclamations. The number of duck stamps sold 
was taken from Nelson (1966) and Waterfowl Status Reports. All other 
variables were taken from Utah Pacific Waterfowl Flyway Reports and were 
originally derived from Utah DWR postseason mail surveys. 
Development of a Model to Predict Population 
Trends and Optimal Survival Rates 
The model was developed and based on features of a general popula-
tion model developed by Henney et al. (1970) . Age- specific survival 
rates , age- specific productivity rates, and a current age structure are 
required for this procedure. The survival rates used were the same as 
those above . Productivity rates were taken from Martin's (1964) study 
and were used as a constant in the model. Late April, the approximate 
birthday of Canada geese in Utah, was used as the anniversary date for 
the model. 
To derive a current age structure with reference to late April, 
recoveries of geese banded as locals, regardless of year, were placed in 
a matrix. Each column vector in the matrix was analogous to the lx 
column of a time- specific life table (Hi ckey 1952) and constituted the 
sample of the fall population of geese for a given recovery year. The 
age structure derivation is perhaps best explained with the following 
example. 
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Let R (see below) represent a matrix of fall and winter shot 
recoveries of geese banded as locals over a period of k years. Rij i s 
the number of geese recovered in ·year j from bandings made in year i. 
All elements having i = j are direct recoveries (HSS = 1). 
Year of Recovery (j) 
l 2 3 4 5 5 
~1 Rl,l Rl,2 Rl , 3 Rl,4 Rl , 5 R'1, 5 
"" -~ 2 R2,2 R2,3 R2 , 4 R2,5 R' 2,5 
"' 
" "' 3 R3 , 3 R3,4 R3,5 R' 3,5 P'1
..... 
0 4 R4,4 R4 , 5 R' 4 , 5 
'" 
"' QJ 5 R5,5 R'5,5 >< 
Let R' (see above) represent a column vector in R containing 
recoveries from all years of banding (i = l , k) made in a particular year 
of recovery ( j = k). For example , if the year of interest is "5," the 
vector represents recoveries made in year "5" from all years of banding . 
k-1 
The element R' 5 , 5 represents the direct recoveries (HSS=l), and L R\,j i=l 
represents the indirect recoveri es . 
Two potential biases render R' unsuitable, as such, for calculating 
an age structure. The first bias is that each row of elements is derived 
from annual numbers of bandings that vary. The second is that young of 
the year birds are more vulnerable to hunting that adults , and thus, are 
usually over- represented in the sample of banded birds . 
To eliminate the first bias, the elements of R' were adjusted and 
normalized to 100 by the elements of an adjustment factor vector, A. A 
was derived solely from within R, with 
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Ri,k 
Ai = Ri, j x 100 i l, k ; = i 
and thus R' x A yields an adjusted vector R' A. 
The second bias involves only the kth (HSS=l) element of R' A. The 
bias was eliminated by multiplying the kth element by the ratio of the 
young to adult direct recovery rates 
R' Ak x DRRY 
DRRA 
Only three age classes were of interest , so R' A was truncated. The 
R'Ak (HSS=l) element was the sample of young of the year in the fall 
population. The R' Ak- 1 (HSS=2) element was the subadult sample, and 
k 
~ R' Ai (HSS=3 ,k) was the adult sample . Thus adjusted , truncated, 
i=k=2 
three element vector was considered representative of the fall age 
structure . 
It was assumed that mortality outside the fall to spring period was 
negligible , and each of the three elements (age classes) of the fall age 
structure was multiplied by the appropriate current survival rate. The 
product was a three element vector of survivors compris i ng the spring 
age structure of one , two and three- plus year old geese . 
The numbers in the spring age structure vector were converted to 
percentages for use in the life equation calculations of the model. The 
unity concept, i . e . , the population viewed as a whole equals one with 
age classes being fractions of the whole, was employed throughout this 
study ' s model. 
17 
RESULTS AND DISCUSSION 
Harvest of Canada Geese Associated with Utah 
Distribution of the harvest in Utah 
Utah was divided into three reference areas , Northern, Southern and 
Eastern, for purposes of analysis (Figure l) . These divisions by coordi-
nate lines not only fit physiographic regions (Nelson 1966) and water-
fowl and human population distributions, but also facilitated computer 
processing of the data . 
Northern Utah, lying north of latitude 40° and west of longitude 
111°, encompasses the Great Salt Lake marshes , the lower drainages of 
the Bear , Logan and Malad Rivers , and therefore most of the State ' s 
breeding habitat and hunting areas . Most of the State ' s waterfowl 
hunters also reside in Northern Utah. The heavily populated Wasatch 
Front and outlying regions accounted for approximately 91 percent of 
Utah ' s annual duck stamp sales from 1961- 70 (Schroeder et al. 1974). 
With this concentration of waterfowl habitat and hunters, it is not 
surprising to find the bulk of the State ' s annual goose harvest taking 
place there . USFWS harvest survey data available for the period 1962- 70 
indicate that 78 per cent of Utah ' s annual goose harvest occurs in the 
Northern area. 
The Southern area lies south of latitude 40° and west of longitude 
111° and contains a smaller proportion of both waterfowl habitat and 
hunters . Habitat here i s largely concentrated at man- made impoundments 
and a few r i ver bottom areas. Approximatel y 6 percent of the State ' s 
annual duck stamp sales occurs in Southern Utah , as opposed to USFWS 
estimates of 18 per cent of the annual harvest bei ng made there . 
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The remainder of Utah, lying east of the lllth meridian , is defined 
as the Eastern area. Habitat here is largely confined to the Green-
Colorado River system , and the bulk of the harvest takes place on or 
adjacent to these rivers. Approximately 4 percent of the State ' s annual 
harvest is made here by 3 percent of the duck stamp purchasers. Most of 
the harvest takes place in the Brown ' s Park vicinity . Very few geese 
are taken south of the 40th parallel. 
Figures A- 1 through A- 3 illust~ate the sources by degree block of 
banding of banded geese harvested in each area of Utah . Utah bandings 
from 1926 through 1971 and bandings from other states and provinces from 
about 1952 through 1971 are represented . Utah has banded more Great 
Basin Canada geese than any other state or province in the Intermountain 
West. Conse~uently, the recoveries illustrated in Figures A- 1 through 
A- 3 are not representative of any actual numbers or proportions of geese 
coming from various areas and being harvested in Utah. However , assuming 
there have been at least some bandings in most areas fre~uented by 
Canada geese in North America, the figures can be considered representa-
tive of the geographic origins of Utah ' s harvest. One can see that the 
contribution to Utah ' s harvest from outside the general range of the 
Great Basis geese i s small . Even within the range of the Great Basin 
geese there is some ~uestion as to the source of many non- Utah banded 
geese taken i n Utah . Most r ecoveries from Nevada, Californi a and 
Arizona are of postseason winter bandings of adult birds . There i s a 
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good possibility that many of these non- Utah banded geese were actually 
produced in Utah . The same may be true for the many Wyoming , Alberta 
and Saskatchewan geese that have. been banded as molters and recovered in 
Utah. 
It appears that non- Utah produced geese are not as important to the 
Harvest in Northern Utah as they are in Southern Utah. The ratio of 
non- Utah banded birds to Utah- b anded birds (all years of banding) in the 
Northern area harvest is .15:1.00 compared to . 35:1.00 for Southern 
Utah . Here again , it should be noted that these ratios are of banded 
birds only and do not reflect actual percentages in the total har vests 
of the areas . Differential banding efforts in other states presently 
preclude any conclusions regarding the actual percentages . 
There is a dramatic reversal in the ratio in Eastern Utah . There , 
the 9 . 00:1.00 ratio str ongly suggests that Utah- produced geese are not 
as important as non- Utah produced geese in the harvest. The ratio is 
slightly exaggerated because not many Utah geese have been banded there ; 
but , none the less , it appears that the annual harvest in Eastern Utah 
is largely sustained wi th non- Utah produced bi r ds. Most of the banded 
geese taken in Eastern Utah have been banded in Wyoming at Wheatland 
Reservoir , Ocean Lake , and along the Green River . 
Chronology of the harvest in Utah 
Results and discussion of the harvest ch r onology are presented 
with reference to the 82 day "average" season . With the exception of 
one year, goose seasons in Utah have opened on a Saturday, and since 
1952 the average opening date has been October 12 (range October 4 to 
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October 24). Sunday hunting is permitted. The importance of the two-
day weekend to the Utah goose hunter is apparent in Figure 2 . There is 
usually a heavy turnout of hunters on the opening day of hunting seasons 
in Utah. This is particularly true of waterfowl seasons and results in 
the peak of the harvest of geese occurring immediately on the opening 
weekend . In Northern Utah , the phenomenon is very pronounced (Figure 
3), particularly in latitude 41 where 26 percent of the harvest of Utah 
produeed gees e takes place on the opening weekend, 36 percent during the 
first week, and 46 percent by the end of the first two weeks of the 
season . The situation in latitude 40 is similar (Figure 4). All this 
happens in spite of the fact that more geese are usually available to 
the Northern Utah hunter later on in the season (Figure 5) . The peak 
ha rvest of non- Utah produced geese also occurs in Northern Utah (Figures 
3 and 4) on the opening weekend, but the total kill is spread a little 
more evenly through the season . 
The opening weekend phenomenon is less pronounced in the southern 
portions of the State . There is an early season harvest followed by a 
decline and a late season increase (Figures 6 and 7) . The initial 
ha rvest is probably of geese from the immediate area while migrants from 
Northern Utah and other areas predominate later on. 
Although only a small portion of the State ' s total harvest takes 
place in latitude 37 , the situation there is worth discussing in some 
detail. It appears that any s i gnificant harvest does not even begin 
until the second month of an average season and does not peak until the 
end of the season (Figure 8) . Data available for those years with 
seasons longer than the 82 day average indicate that the harvest continues 
to rise as long as the season stays open . Thus , in a shortened season 
302 I~ 
.., 181 I I • 
0 
.c 
en 
Q) 60 I en 
Q) 
Q) 
b!) 
'tJ 50 Q) 
'tJ 
" "' ,0 
"-< 40 
0 
... 
Q) 
~ 30 
" r-1 
oj 20 +' 
0 
E-< 
10 
0 
• 
L 
l 
I 
I 
' . 
I ,• , 
~· '.: 
• I' 
I • 
8 
I 
I 
~ 
\ I 
~ f' 
\ ' 
•• 
.. ~ 
I I II 
15 
I II 
\ 1 I 
., ... 
\ ,'\ I 
~ \ ,' 
~ 
22 
• I '' I •• 
I I ,, ,, 
• • 
" 
'I 
II 
• I I 
:~ : . 
• ,I 
" II 
II 
I I 
I 
I • 
. ' ~ ~,~~~ I 
,_. ' ' ' . 
• I 
.. 
29 36 43 
• ~,' 
.... 
I 1 
I 1 
I 
I 
I 
I 
I 
,• 
,• 
50 
I 
I 
Day of "average" season 
• II 
II 
II 
I 
I I 
• I • • 
• ;\: \ ~ I~ /; 
• • ~~ . , . 11\J\ ,, 
II 1 • I , ; I • .• • ..... \, 1 
:,.\ . :', ,'',Ill ·~ 
lr I II r I I II I I \ 
• II II • • \.! II \ 
~ . -.- , .. ,. . ~ . 
51 64 n 18 82 
Figure 2 . Harvest by day of season in latitude 41 . Based on 1 , 891 pooled recoveries of Utah banded 
geese , recoveries adjusted to the 82 day "average" season . Includes recoveries from 1952-71. 
"' f-' 
30 
Ill Utah banded geese N;~879 recoveries 
+' 20 Out- of- state banded geese N;310 recoveries 
"' Q) 
> 
h 
"' .c
... 
0 
~ 10 
Q) 
u 
... 
(I) p, 
0 
l 2 3 4 6 7 8 9 10 
Week 
Figure 3 . Percent Harvest by week during the 82 day "average " 
season in latitude 41. Week 12 contains 5 days . 
30 
• Utah banded geese N;552 recoveries 
ll 
+' 20 
"' 
Out- of- state banded geese N;97 recoveries 
~ 
... 
a! 
"' 
... 
0 
~ 10 
Q) 
u 
... 
Q) 
p, 
0 
l 2 3 4 5 6 7 8 9 10 
Week 
Fi gure 4 . Percent harvest by week during the 82 day "average " 
season in latitude 40. Week 12 contains 5 days. 
ll 
22 
12 
12 
34 
-· 32 
' ' / 
' 
• 
30 ; 
·-
; 
--., 
28 • 
' 26 ' ' 
' ' ' 
' 24 • • 
' 22 ' 
' '• ' 
' ' 20 ' I 
' ' Q) • ' 
I 
"' 
18 ' 
' -• 
I 
Q)~ I 
Q)"' '•-
..  
·--
bD - -
-.-0 16 -. roo 
' 'drl ' ro~ 
" 
14 
<1l 
u 
12 J The "average" 82 day season 
10 
' ~ 
8 ' 
' 
' 
' 6 ' 
' 
' 
' 4 
' • 
' 
2 
• 0 
l 2 3 4 5 6 7 8 9 10 ll 12 13 14 15 16 l7 18 
Week 1\) 
Figure 5 . Mean weekly Canada goose count at Bear River NWR, 1953- 72 . Counts w 
starting September l and ending December 31. 
20 II Utah banded geese N; 325 recoveries 
+' 
Out- of- state banded geese N;l87 r ecoveries 
Ul 
"' > 
'-< 
al 
.<: 
<,.; 
0 
+' 
" "' () 
'-< 
"' il< 
10 
0 
l 2 3 4 5 6 7 8 9 10 
Week 
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season in latitude 38. Week 12 contains 5 days. 
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of 57 days as occurred in 1970 and 1971, the hunter in Southern Utah 
actually has an effective season of only approximatel y 30 days . How-
ever , this effectively shortened season may be offset by the apparent 
better hunting success that is suggested by t he dispropor t i onate per-
centage of the total State harvest taken by the Southern Utah hunte r . 
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Recoveries from all latitudes were pooled to determine the percent 
of harvest by week for t he entire State (Figure 9) . Median days of 
harvest by latitude are given in Table 4 for both Utah banded and non-
Utah banded geese . The differences suggest that non- Utah banded geese 
pass through the State faster than those banded in Utah. The t i me span 
between the median days of the latitudinal extremes for Utah banded 
geese is 45 days versus 20 days for non- Utah banded geese. Table 5 
summarizes the characteristics of the harvest of Canada geese by region 
in Utah. Recovery distributions of geese banded in Utah are shown in 
Figures A-4 through A- ll. The typical direct recovery pattern shows the 
most likely recovery area to be Utah. This is true for both adult and 
young geese banded in both the Northern and Southern areas. Direct 
recoveries not made in Utah are to the southwest in Nevada and California . 
There is almost no postfledging , northward migration of geese banded in 
Utah; and consequently, very few birds are taken north of Utah during 
their year of banding . A typi cal indirect recovery pattern shows geese 
being recovered from souther n Canada (southern Alberta and Saskatchewan) 
to California . Most of the geese going to Canada are non-breeders i n 
their second year of life. Ostensibly , they do so in a molt mi gration 
and l i nger long enough to be shot at the beginning of hunting seasons. 
A few geese i n their third and later years of life are also t aken in 
Table 4. Medi an days of harvest by latitude during 
the 82 day "Average" season 
Latitude 
Day (Utah- banded) 18 30 51 59 
Day (Non- Utah banded) 37 46 54 57 
27 
63 
57 
Table 5 . Comparison of harvest characteristics in the three Canada 
goose harvest areas of Utah . 
Characteristic 
Percent of mean 
annual duck stamp 
sales 1961- 70 
Percent of mean 
annual harvest 
1962- 70 
Median harvest day 
for Utah-banded 
geese 1952-71 
Median harvest day 
for non- Utah-banded 
geese 1952-71 
Ratio of non- Utah-banded 
to Utah-banded geese in 
the harvest all years 
Northern 
Utah 
91 
78 
21 
39 
0 . 15 1.00 
Southern 
Utah 
6 
18 
57 
55 
0 .35 1.00 
Eastern 
Utah 
3 
4 
9. 00 1. 00 
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southern Canada . Presumably , these are unsuccessful or non- breeders. 
There are some local exceptions to the general recovery patterns of 
Utah banded geese. The Rich County banded geese (Neponset molters and 
Bear River Valley adults and locals) do move slightly north later in the 
summer (Figures A- 12 through A- 15) (Arneson 1970) . Most are not recovered 
in Utah and probably are more closely allied with southwestern Wyoming 
geese. 
Recoveries from Wasatch Front locals released at Desert Lake WMA 
are widespread (Figure A- 16). Lack of adult guidance and established 
migration patterns may account for this . 
Few locals have been banded in the Green-Colorado River system. 
Conse~uently little can be said of their harvest areas. Most recoveries 
from post-season bandings in that area have been as recaptures in south-
eastern Wyoming where the geese have presumably gone to molt. 
The harvest outside Utah 
In recent years out-of- state harvests have become an increasingly 
important factor influencing the Utah- produced geese . Prior to 1950 89 
percent of the band recoveries from Utah geese were from Utah (Figure A-
ll) . This led Van Den Aker and Wilson (1949) to suggest that Utah geese 
were largely nonmigratory. During the early 1950s almost 80 percent of 
the total harvest of Utah- banded geese was still taking place in Utah . 
~nere has been a statistically significant (t = - 5 . 2 , 19 df , P <.OOl) 
decline from this figure, and in recens years Utah ' s portion of the 
harvest of geese produced in Utah has dropped to less than 50 percent 
(Figure 10). Figures A- 18 through A- 38 illustrate the annual recovery 
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distribution. Although Atwood and Geis (1960) documented an instance of 
band collection in Utah during the 1950s, there is little evidence to 
suggest that the overall decline is an artifact of differential band 
reporting rates by area. The Brownie- Robson (1976) method of estimating 
survival and recovery rates incorporates s everal models and tests of 
assumptions . One such test (Model H1 vs. H2 ) failed to reject (chi-
square= 13.94 , 18 df) the assumption that recovery rates for newly 
banded adults were the same as recovery rates for survivors of pre-
viously banded cohorts for the period 1952- 71 . One would expect that if 
band collecting activiti es or a lowered reporting rate near the banding 
site had caused differential recovery rates by area, it would have been 
detected by the test . The recovery rate for geese banded in Utah has 
declined significantly over the years (t = - 3 . 78 , 18 df , P<.OOl for 
adults, t = - 4.25, 18 df , P<.OOl for young), but the decline has ap-
parently not been differential by geographic area. 
Over the past two decades Canada's share in the harvest of Utah-
produced geese has been a relatively constant 3 percent of the total 
harvest. The combined 7 percent take by Montana, Idaho and Wyoming has 
varied littl e also. Other minor harvest areas such as northern Cali-
fornia, Nevada and northern Arizona have accounted for another combined 
9 percent of the long term harvest . 
The biggest increase in the harvest outside Utah has occurred in 
the Imperial Valley area of southern California. The development of the 
Salton Sea NWR and surrounding agricultural lands has served to attract 
increasing numbers of wintering geese (D.V . Tiller , pers. comm . ) . Not 
all these geese come from Utah , but a substantial portion certainly 
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must . The recoveries suggest this , and winter sightings of geese color-
marked in previous Utah studies (Martin 1964, Arneson 1970) were most 
frequently made in the Salton Sea area . The increased take of Utah 
birds in southern California has been proportional to the decline in 
Utah that has been mos t apparent in the Southern area. Jensen (1973) 
has presented data that indicate a decrease of wintering geese in 
Southern Utah has accompanied the decline in Utah ' s share of the harvest 
of Utah geese. 
Changes in the harvest distribution of Utah- banded geese have not 
been paralleled by changes in related parameters (Table 6). Despite the 
declining proportion of Utah birds in Utah's harvest, both State and 
Federal estimates indicate total annual harvests have not decreased. It 
may be that the total annual harvest in Utah is being sustained by an 
increased take of geese from elsewhere in the Intermountain West. 
It is unlikely that the harvest is being sustained by an increasing 
population , for Flyway- wide winter inventories do not reflect any 
increase in the Great Basin Canada geese (Jensen 1973) . 
Pacific Flyway states have generally been cooperative in the 
management of the Great Basin geese , and there are presently no major 
problems with the regulation of harvests . How long the status quo can 
be maintained is quest ionable, though. Interest in waterfowl hunting is 
at an all- time high in the Pacific Flyway if one considers duck stamp 
sales as any indication . This growing recreational demand coupled with 
changing harvest distributions may result in some future management 
problems. The development of refuges with surrounding agricultural 
areas in the central portions of the Atlantic and Mississippi Flyways 
Table 6. Annual estimates of Canada goose harvest in Utah and related parameters , 
with mean s and correlations with time. 
1 2 2 Recovery Recovery 
USFWS State Winter Gosling Survival Rate Survival Rate 
Harves t Harvest Inventory Production (Adults) (Adults) (Locals) (Locals) 
Estimate Estimate (Total) Index %with s . e. %wi th s.e. %wi th s.e . %with s.e . 
1952 - 18 ,426 - - 57±11 22±5 31±4 25 ±2 
1953 - 9,635 - - 39±6 23±2 28±5 28±2 
1954 - 11,957 - - 83±16 21±3 48±8 24±2 
1955 10,45 3 - 1,820 47±8 13±2 40±6 20±2 
1956 - 9,941 - 2,295 65±11 19±3 49±7 21±2 
1957 - 3,161 - 2,260 81±16 13±2 90±16 17 ±1 
1958 - 8,587 - 2,004 47±10 11±2 47 ±8 17±1 
1959 - 8,306 - 2 ,01 7 53±9 16 ±2 40±6 21±2 
1960 - 8,101 - 2 ,510 87±13 13±2 57 ±8 16±1 
1961 5,780 8,696 - 3,058 73±11 9±1 67±9 13±1 
1962 6,700 9,152 - 3,065 64±7 8±1 66±5 13±1 
1963 10,200 15,957 - 3, 371 64±6 14 ±1 52 ±5 16±1 
1964 8 ,600 13,084 51,400 1, 939 74±8 15 ±1 60±7 20±1 
1965 8,300 9,621 43,300 2,400 62 ±7 7±1 69 ±7 10±1 
w 
1\.) 
Table 6. Continued . 
l 2 2 Recovery Recovery 
USFWS State Winter Gosling Survival Rate Survival Ra t e 
Harvest Harvest Inventory Production (Adults) (Adults) (Locals) (Locals) 
Estimate Estimate (Total) Index % with s . e. % with s . e . %with s.e. %wi th s . e . 
1966 14,800 17,994 49,300 3,128 57±7 14±2 36±4 20±1 
1967 6,700 12,474 41,100 2,014 69±9 11±1 64±8 13±1 
1968 9,100 17, 384 33,200 2,813 57±9 13±1 39±6 17±2 
1969 17,400 11,485 40,500 1,949 80±15 14±2 52±9 17±1 
1970 12,500 10,797 29,800 2,200 55±10 10±1 64±11 12±1 
1971 7,800 14,992 41,600 1,392 67±17 11±1 80±21 15±1 
1972 11,820 19,006 41,400 2,427 - 9±2 - 13±1 
197 3 14,120 - 39,300 
Mean 10,288 11,867 41,090 2,370 64±1 14±.4 54±2 18±.3 
3 *** *** r 0.542 0.395 - 0.534 -0. 041 0.174 -0.666 . 0 . 412 -0.708 
1Taken from USFWS Waterfowl Status Reports. Estimates may include 0 to 10 percent snow geese. 
2compiled from Utah Pacific Flyway Reports. Harvest estimate for 1952-55 may include 0 to 10 
percent snow geese. 
3
correlation coeffic.ient between variable and years. 
*** 
w Significant at the P<.ODl level. w 
has led to shortstopping and its associated problems (Crider 1967, 
Reeves et al . 1968) . It appears that the opposite situation may be 
developing in the southern portion of the Pacific Flyway. This "over-
drawing" of geese from more traditional wintering areas , along with the 
incre asing consumptive demand , has the potential to produce situations 
l eading to zoning and quotas. 
Effects of Hunting Regulations 
on Population Parameters and Harvests 
The dependent variables (population parameters and harvests ) 
The Brovnie- Robson (1976) method of estimating survival and re-
covery rates incorporates four models (H0 through H3 ). H0 assumes that 
survival and recovery rates are only time dependent. H1 assumes that 
the rates are age- and time- dependent for t~o age classes (young and 
adult). H2 assumes that the rates are age- and time-dependent and that 
first year recovery rates for adults are different from recovery rates 
of birds banded in previous years . H3 assumes that the rates are age-
and time- dependent for three age classes (young , subadult and adult). 
The method also incorporates a series of tests to determine which of the 
above models is most appropriate for use with the data set . The statis-
tical test invol ved is the i:'hi - square . In each test a model is compared 
with a more restrictive (fe~er parameters) one that serves as the null 
hypothesis . Re j ection of the null hypothesis specifies that estimate 
de r ived from the more general model should be used . Results of the 
comparison tests are sho~n in Table 7. 
Table 7. Statistical comparisons of the Brownie- Robson Models . 
Comparison Degrees of freedom Chi-square 
H vs. ~ 39 210 . 53*** 0 
Hl vs . H2 18 13.94 
H2 vs. H3 18 24 . 44 
*** Significant at P < .001 level 
The results indicate that H2 is preferable to H3 and that H1 
is preferable to both H2 and H0 . Tbe Brownie- Robson method also 
includes goodness of fit tests for each model . Tbe goodness of fit 
test for H1 produced a Chisquare value of 187 . 92 with 178 degrees of 
freedom indicating a good fit. All estimates of survival and recovery 
rates used in the study were derived under model H1 (Table 6) . 
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Annual harvest estimates used in the analysis are also listed in 
Table 6. Tbe estimates are derived from the UDWR ' s annual mail survey 
of the waterfowl harvest and are somewhat exaggerated . It was assumed 
that the errors have been uniform over the years , the trends shown are 
useful . With the exception of 1957 , annual survey methods can be con-
sidered to have been uniform over the years . Tbe estimates produced by 
the survey are significantly correlated (t = 3 .11, 19 df , P<.Ol) with the 
registered harvests at Bear River NWR. 
Memory lapse on the part of the hunter is pr obably the most impor-
tant cause of the overestimate of t he harvest . Utah waterfowlers do not 
usually receive their questionnaires until late January , three months 
after most of the goose hunting trips and harvest have taken place. 
USFWS estimates of the goose harvest in Utah are also probably somewhat 
excessive (Table 6). Several authors (Nelson 1951, Atwood 1956 , Sen 
1973, Hammack and Brown 1974) have suggested that harvests are generally 
overestimated when data from questionnaire surveys are used. 
The dependent variables (hunting variables) 
The ten independent variables listed in Table 2 were used in the 
regression analysis. Each of the dependent variables was in turn run 
with all independent variables. 
Several independent variables (numbers of waterfowlers , duck hunters , 
goose hunters, trips for ducks, and trips for geese) derived from the 
State's postseason harvest survey were not used in the analysis due to 
the outcome of correlation analysis. All were highly corelated with 
each other having r values ranging from 0. 77 to 0.97. It was intended 
to use one or more of these variables as an index to the potential 
number of h1mters each year . Instead, the annual State total of duck 
stamp sales was used. Using duck stamp data also eliminated the possible 
problems associated with regressing a dependent variable (harvest esti -
mates) against independent variables drawn from the same source and 
subject to the same biases. 
Correlation analysis also revealed that annual brood count and 
gosling count data were highly correlated (r~0 . 98, 15 df). Use of both 
as independent variables would have been redundant, so only the annual 
gosling count was used as the production index. 
The Relationships Among the ~ariables 
Variables having statistically signifi cant relationships are shown 
in Table 8 . Th ese variables also have what is cons i dered by the author 
to be practical significance, i. e . , they are relev ant to management 
considerations. Other variables were statistically significant i n some 
models but a r e irrelevant to management considerations . For ex ample , 
the fact that weath er is statistically significant in conjunction with 
eight other variables in an elaborate model is of no practical sig-
nificance. What is important to the interpretation of the regression 
results is that the variables listed in Table 8 have an " independent " 
significance . They were entered into the first steps of the program 
which is designed to add the most important variables first . Granted, 
some sub jectivity is involved here; but i t i s necessary if one i s to 
properly evaluate the results . 
Table 8. Signifi c ant relations hips iJ?-dicated by regres sion analysi s . 
* 
Dependent Vari able 
(Y) 
Survival Rate of Adult 
Recove ry Rate of Adult 
Survival Rate of Young 
Recovery Rate of Young 
Harvest by Goose Hunters 
Total Harvest 
Signifi cant o f the P<.05 level 
** Signi ficant of the P<. Ol level 
Signi f icant I nde pendent Var iabl e s 
(Xi) 
None 
Daily Goose Limit ~· 
None 
Daily Goose Limit 
Daily Goose Limit *, Availability Index * 
Daily Goose Limit • 
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Both young and adult recovery rates, the indices to exploitation or 
harvest rates, have significant positive relationships with the daily 
goose limit . As the bag limit increases, so does the rate at which the 
geese are harvested: 
YRR = 19.52-2 . 72 DGLml - 3.43 DGLD2 
R2 = 0 . 61 F2 ,17 = 10.88** 
ARR = 15.55 - 3 . 15 DGLDl - 3.30 DGLD2 
F2 , 17 = 13.14*** 
The daily goose limit also has a significant positive relationship with 
the harvest by goose hunters and total harvest : 
GHH(lOOs) = 96 . 56 - 32 . 38 DGLDI + 8.78 DGLD2 .11 AI 
TH(lOOs) 
R2 
F3 , 15 = 6.45** 
-37.22 DGLDl + 15.90 DGLD2 
0.40 F2 ,l7 = 5 . 69* 
The harvest by goose hunters is also significantly related to the 
availability index , but the total harvest is not. This may be because 
approximately 38 percent of the total harvest is made by duck hunters . 
It thus appears Lhat the harvest by hunters specifically seeking geese 
is largely a function of the daily bag limit and how many geese are 
available . 
1 The daily goose limit was treated as a qualitive varible, and DGLDl 
and DGLD2 are the dummy variables that were generated. Coefficients for 
the dummy variabl es are 0 ,1; 1 , 0; and-1,-lwhen the daily goose limit is 
1, 2 , and 3 , respectively. 
* 
** 
*** 
significant at the P < • 05 level 
significant at the P < • 01 level 
significant at the P < • 001 level 
The reasons for the lack of significant relationships between 
survival rates and the independent variables are difficult to assess . 
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One can only speculate that hunt ing has a highly variable effect on 
overall survival rates and that the effect is by no means singular in 
importance. This suggests that the mortality due to hunting is largely 
compensatory. It does not even appear that there are detectable trends 
or differences in survival rates between the 1952- 72 period and earlier 
periods (Table 9) . This is despite the fact that regulations and numbers 
of hunters did vary somewhat . 
The variables that had no significant relationships with any 
dependent variables are also worth discussing . Freezeup at Bear River 
NWR, the index to weather, usually occurs in early December in Northern 
Utah. Figure 6 shows that numbers of geese at Bear River NWR fall off 
rapidly at this time. However, this movement out of Northern Utah 
occurs long after most hunting pressure has subsided (Figure 3 or 4); 
and thus , fall weather is of little consequence in the management of 
Canada geese in Utah. 
Figure 6 also ser ves to suggest why season length is of little 
importance . In Northern Utah (Latitude 41 in this case ) where the bulk 
of the harvest occurs , 82 percent of the harvest has taken place by day 
57 of the " average " season . Consequently, varying the season l ength 
from 57 to 95 days in past years has not had an appreciable influence on 
harvests. Season length could possibly become an important factor if it 
were cut to a month, or if extra length were added to the beginning 
pushing the opening date back into September . Longer seasons may pro-
mote a greater harvest in Southern Utah (Figure 9) , but probably not 
enough to appreciably affect overall State harvest. 
Table 9 . Comparison of means of survival and recovery rates , duck stamp sales , and selected 
regulations . 1952- 71 data compared with data from earlier years. 
Survival Recovery Survival Recovery Duck Range of 
Period Adults Adults Young Young Stamp Season Daily Bag 
(%with s . e.) (%with s . e.) (% with s . e . ) (%with s .e.) Sales Length Limit 
1939- 41 64 ±8 11±1 43±6 16 ±1 16 , 746 55 3- 4 
1946- 49 72±5 10±1 44 ±4 14 ±1 31 , 036 43 2 
1952- 71 64±1 14±.4 54 ±2 18± . 3 29 , 890 82 l - 3 
,.. 
0 
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Opening dates have in past years been confined to a span of 20 days 
(4 October to 24 October) and have occurred before peak numbers of geese 
are available (Figure 6). The opening weekend phenonmenon illustrated 
in Figure 3 probably contributes most to the ineffectiveness of opening 
date as a management tool . With one exception the phenomenon has occurred 
every year regardless of the opening date. The one exception was in 1959 
when the season opened on a Wednes day . A later season opening and 
closing in Soul!Jern Utah may make a difference in the harvest there. 
This study found no significant relationship between the season 
limit of eight birds and any dependent variab l e . Harvest estimates 
actually increased in the years following the regulation ' s inception 
(1965- 71) . Utah abandoned the regulation in 1972 and returned to having 
seasons with no limit. 
Delaying the opening of goose season one or two weeks after the 
opening of duck season does not appear to significantly affect any 
dependent variables. Again , the opening day phenomenon which occur s 
regardless of what weekend season opens on may be the reason. Seasons 
with delayed openings were initiated under the hypothesis that the delay 
would allow locally produced geese to become more wary and lessen the 
incidental kill by duck hunters . 
Most geese are taken by people specifically seeking them , and there 
is not a significant correlation between the goose harvest by duck 
hunters and the number of duck hunters . These may be the primary 
r easons that the daily duck limit does not have a significant effect on 
any of the dependent variables . 
The number of duck stamps sold , the index to overall numbers of 
hunters afield, had no significant relationship with any dependent 
variable . This result was not expected, and no explanation is offered . 
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One shortcoming of the regression analysis is that independent 
variables were all drawn fron one data frame , Utah . This is in contrast 
to two groups of dependent variables , survival and r ecovery rates , being 
affected by happenings in a much broader geographic area. In recent 
years with approximately 50 percent of the harvest of Utah geese being 
made outside Utah , the effect could be considerable . In light of this , 
the discussions of individual independent variables are best viewed with 
reference to Utah only . Something such as season length - insignificant 
with reference to Utah - may be significant when total effective season 
length from Canada to California is considered . Perhaps the signifi-
cance of daily goose limit in Utah is due in part to the fact the limit 
in other Great Basin areas , particularly Southern California , is usually 
commensurate . Unfortunately fo r t h is study , the consequences of limit-
ing the independent variables to one state were not recognized early 
enough so that possible effects from all areas could be considered . 
Development of a Model to Predict 
Population Trends and Optimal Survival Rates 
It was originally intended that the model designed under Objective 
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3 should have the capability of predicting population t r ends and be used 
as an alternative to the present management procedures . Specifically, 
the model was designed to predict survival rates necessary for popula-
tion stability or growth . Tbe prediction was to be based on current 
age- specific survival rates , productivity rates, and population age 
structure. The prediction was generated via the life equations outlined 
by Henny et al . (1970) . Unfortunately , the considerable effort to 
satisfy Objective 3 did not prove fruitful . Consequently, the discussion 
of Objective 3 will not center on any utilitarian values of the model , 
because there are none . Tbe modeling endeavor proved useful only as an 
academic exercise, and the model has no practical applications in its 
present state . The discussion will emphasize the shortcomings of this 
particular modeling attempt and focus on needs for improvement . 
Models requiring biological input are inherently only as good as 
the input . Tberein lies one of the underlying weaknesses in attempting 
to model population dynamics of geese in Utah. Tbe core of Henny et 
al. ' s (1970) model requires as input the above mentioned survival rates, 
production rates, and age structure . Ideally , each of the input para-
meters should be estimated or determined on an annual basis . Determining 
age- specific productivity rates normally requires extensive field studies 
of marked individuals . Few , if any , management agencies can be expected 
to conduct such studies annually ; and the UDWR has not . In place of the 
annual estimates of productivity rates , constant rates based on Martin ' s 
(1964) field study of marked individuals were used. Martin found no 
geese nesting at the end of their fir st year of life, approximately 33 
percent nesting at the end of their second year of life, and virtually 
all older geese nesting. Hence , there were three distinct age classes, 
and productivity rates were input to the model via a three element 
vector, with values based on Martin ' s estimates of the proportion of 
each age class breeding and average gosling production per breeding 
pair. Consideration was also given to the fact that while percentages 
for each age class breeding on Martin ' s study site may be correct, the 
percentages do not necessarily hold true for the entire Utah population . 
It is known from the results of Objective 2 that some of the birds in 
their third and later years go to Canada , presumably as nonbreeders and 
certainly as nonbreeders as far as Utah is concerned. 
The production rates are most likely not constant for each year, 
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but they were felt for two reasons to be valid as constants for purposes 
of this study . The first is that unlike many other North American 
populations of Canada geese , Utah ' s birds are not subject to the vagaries 
of sub-arctic weather. There are rarely boom or bust years. Weather 
has a minor influence on nesting in Utah by determining spring runoff 
and marsh water levels . However , the influence is usually manifested by 
the concentration or dispersion of nesting pairs , and not by a reduction 
or increase in numbers of geese nesting or subsequent brood size . The 
second reason is that observed brood size varies little from year to 
year. The correlation between number of broods observed and gos l ings 
observed is high (r=0.98). This suggests that production per individual 
breeding pair can be considered constant and that total production 
varies as the total number of breeding pai rs varies . 
Annual survival rates, the second input to the model , were also 
felt to b e adequate for use in the model . The estimates used were those 
generated by the Browni e- Robson method under Objective 2. Because 
input to the model was a three element vector to accomodate the three 
dist inct age classes, it was necessary to have an estimate of annual 
survival rates for subadult geese . Model H3 of the Brownie-Robson 
method assumes that survival rates are age- specific for three age 
classes (young , subadult and adult). Model H3 (age- specific survival 
for two age classes) was not rejected in favor of Model H3 (Table 5), 
indicating that survival rates can be considered constant after the 
first year of life. The adult survival rates were used for both the 
subadult and adult elements of the input vector. 
Even though the survival rates used in the model were good , there 
was one major drawback associated with them . The Brownie- Robson method 
requires N+l years of recoveries to estimate N years of survival rates; 
i.e . , 1975 recoveries must be available to estimate 1974 rates. This 
precludes using the model in a predictive manner and relegates its use 
to still being after- the- fact. There is some redeeming value to this , 
hovever, in assessing past predictions based on intuitive methods . 
While the survival and productivity rates were felt to have suf-
ficient reliability for use in the model , the age structure was not. In 
normalizing the recovery vector to account for differential banding 
efforts by year, a two- fold bi as was entered into the age structure . 
The first part of the bias was entered when all elements of the recovery 
matrix were a djusted by a factor based on all year direct recoveries 
being normalized to 100. In doing that one has to assume that first 
year recoveries are proportional to bandings . Too late for any recti -
fication of this study, i t was realized that this appears to be an 
invalid assumption . Direct recoveries are a product of bandings and 
recovery rate. The assumption i s valid only if r ecovery rates are 
constant from year to year , and the Browni e- Robson models show clearly 
that they are not (x2 = 210 .526, 39df) . Consequently , all adjustment 
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factors and age structure estimates were incorrect , and model predictions 
were inaccurate . 
'Th e second bias involves the question of whether or not any ad-
justment of differential bandings should have been made in the first 
place . By adjust ing a matrix of recoveries to account f or differences 
in the number of birds originally banded, one in effect , introduces the 
bias of quota banding. It appear s that a constant number of birds were 
banded . Since one ' s analytical efforts a re usually made under the 
assumption that the banded sample is r epresentative of the population, 
t he quota banding situation is valid only if there is a constant pro-
duction . Although there is no significant long term production trend in 
Utah (Table 6) , one cannot safely say that total production has been 
constant . 
Adjustments made for differential bandings should be made only when 
one can somehow quantify differential banding efforts. Ideally, banding 
efforts should remain relatively constant so that one could assume that 
differences in numbers of birds banded reflect differences in the number 
of birds produced . With that assumption , one can then calculate age 
structures from banding data without the need for adjustments in the 
recovery matrix. For purposes of this study, it would have been best to 
make the assumption that young geese i n Utah have been banded roughly in 
proportion to production. UDWR's banding efforts have been fairly 
consistent, and there is evidence to suggest that the banding has been 
done roughly in proportion to production . There is a statistically 
significant correlation between annual estimates of gosling production 
and numbers of goslings subsequently banded (r=0.58, P < .05, 16 d.f . ). 
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Because the age structure calculations and predictions of the model 
are known to be incorrect , the model is not presented in this thesis . 
It is unfortunate that the error was not detected until the writing 
stage of thesis. The modeling approach is in need of further refinement 
before it can be applied to the management of Utah's Canada geese. Life 
equations- and models based on them- make no allowance for variability 
associated with the input . Their mechanics can be shown to be correct 
with hypothetical input, but with real input one cannot estimate the 
precision of the output. It is not known whether the predicted popula-
tion trends are real or an artifact of input variability . Input must be 
both accurate and precise to expect the output to be good . Estimates of 
variance are given for estimates of survival rates generated by the 
Brownie-Robson method, and one could likely calculate variance estimates 
for productivity rates. But, it is difficult to conceive of variance 
estimates being calculated for an age structure . This is particularly 
true in view of the fact that one must use banding data to determine the 
age structure of most populations. In doing so, one must address the 
inescapable assumption that bandings are proportional to production. 
Even if one could calculate variance estimates for all input, the present 
life equation analysis methods cannot allow for them. This innate 
weakness renders the life equation methods unsuitable for management 
considerations and useful primarily for academic purposes. 
Because of the above mentioned shortcomings in methodology and the 
author ' s own error , the results of Objective 3 are negative . The only 
conclusion made is that past and present inferences drawn from life 
equation methods (e.g ., Benny 1972) are questionable . 
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RECOMMENDATIONS 
Although this study detected no trends in survival rates , I recom-
mend they be monitor ed closely. Good estimates of the survival rates 
were produced by the Brownie- Robson method . The estimates are low in 
comparison to the life table estimates for many other populations of 
Canada geese (Grieb 1970). If the survival rates were to decrease, it 
does not seem reasonable to assume that the already high production 
rates (Martin 1964) would increase to compensate . 
In view of the need to monitor survival rates, I recommend the 
Canada goose banding program be continued in Utah . I do not recommend 
establishing set banding quotas, however . The number of geese banded 
annually since 1952 has varied from 579 to 1 , 690 . Data from annual 
bandings within the range of these figures will continue to produce 
precise estimates of survival and recovery rates . The banding opera-
tions should be kept standardized , i.e., r oughly the same amount of 
effort applied in the same production areas each year. This is the best 
approach for banding in proprotion to production and should produce data 
having the added quality of being suitable for use in age structure 
calculations. 
Procedures for annual brood counts on production areas should 
remain standardized, and the counts should continue being made. Few, 
if any , Canada goose populat i ons are represented with over two decades ' 
accumulation of consistent data as is Utah's. Production data should be 
considered as valuable as survival data . In addition to continuing the 
annual dike line brood counts, I recommend another full scal e nesting 
study be conducted. 
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In view of the significant changes in harvest distribution during 
the past two decades, I suggest that annual recovery distributions be 
plotted and examined to monitor harvest trends. The exercise would 
require little effort, but would yield timely information each year . 
Survival and recovery rates should be estimated annually , also , now that 
a suitable method exists. 
No changes in hunting regulations are recommended at this time. 
The material in this thesis should be v lewed as reference material 
should the need for regulation changes arise . If regulation changes are 
necessary to restrict harvests , it should be borne in mind that the 
lowering daily bag limit is probably the most effective means . Changing 
opening dates , shortening seasons , delaying openings and other such 
regulations presently appear to be ineffective as management tools . 
However , these might become effective if they were drastically changed. 
For example , cutting season length from 90 to 60 days might not curtail 
harvests, but cutting to 30 days might be effective. If seasons are 
ever cut to such extremes , consideration should be given to the southern 
Utah hunter because of the already effectively shortened season there. 
Both state and federal harvest estimates appear to be excessively 
high. In 19"12 the harvest estimate (UDWR) was 19,006. Such a high 
harvest estimate does not seem reasonable . The total registered ki l l at 
Bear River NWR, a prime goose hunting area, was only 256 , and annual 
winter inventory figures estimate the Intermountain flocks at less than 
50,000 birds . I recommend harvest survey methods be refined to produce 
more accurate estimates . Unfortunately, this is not an easy task. If 
refined methods cannot be developed, the present survey system should be 
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continued as a harvest index because the trend informati on is useful. 
Anyone attempting to refine the harvest survey should bear in mind that 
the previous attempt (1957) produced such a radically different estimate 
that it was quickly abandoned . 
Utah ' s Canada geese are influenced by happenings in a large area 
that varies geographically and politically. I recommend that future 
analyses of the data used in this thesis be broadened to consider the 
effects of hunting regulations and environmental factors throughout the 
range of the geese . 
SUMMARY 
An accumulation of Canada goose banding data from Utah was studied 
to determine the distribution and chronology of the harvest of the 
birds, to determine the effects of hunting regulations on survival 
r ates, recovery rates , and harvests, and to develop a population model . 
The bulk of the data spanned the time period 1952- 72 and consisted of 
some 9,000 recoveries. Most of the data were from birds banded as 
locals representing almost all major production areas. Some 1 , 400 Utah 
recoveries of Canada geese banded outside Utah were also used in the 
study. 
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Utah was divided into three re f erence areas , Northern, Southern and 
Eastern, for purposes of analysis. The divisions were by coordinate 
lines and roughly fit three physiographic areas , and waterfowl and human 
populat ion distributions. 
Waterfowl habitat and the human population are both concentrated in 
Northern Utah. Approximately 91 percent of the annual duck stamp sales 
are from Northern Utah and approximately 78 percent of the total State 
harvest occurs there. Peak harvests occur on opening weekends despite 
the fact that more geese are available to hunters later on in the 
season. During an average 82 day hunting season, 50 percent of the 
total harvest of geese produced in Utah takes place by day 21. For non-
Utah produced geese , 50 percent of the harvest does not take place until 
day 39, suggesting that Utah produced geese bear the brunt of the har-
vest in Northern Utah. 
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Only 6 percent of total duck stamp sales occur in Southern Utah , 
but 18 percent of the harvest takes place there. During the average 82 
day season 50 percent of t he harvest of Utah and non-Utah produced geese 
has occurred by days 57 or 55 , respectively . Compared to Northern 
Utah 's ratio, the ratio of Utah banded to non- Utah banded gees e for 
Southern Utah ' s harvest suggests that non- Utah produced geese are more 
important to the harvest there than they are in Northern Utah. 
The remaining 3 percent of the duck stamp sales occurs in Eastern 
Utah where hunters account for 4 percent of the annual harvests . Season 
lengths and other regulations for Eastern Utah harvest frequently differed 
from those in the other areas , so harvest chronology was not determined 
for Eastern Utah . The ratio of non- Utah banded to Utah banded geese in 
the harvest , suggests that the harvest in Eastern Utah is largely depen-
dent upon geese produced outside Utah. 
Prior to 1952 , over 80 percent of the recoveries of Utah banded 
geese were made in Utah. This percentage has declined significantly 
(P .001) to less than 50 in recent years. An increased harvest of 
birds on their southern California wintering grounds has accounted for 
the decline in Utah ' s proportion of the harvest of Utah produced geese. 
Harvests in other areas outside Utah (Montana , Idaho , Wyoming , southern 
Canada , primarily) have remained fairly constant over the years . 
Since 1952, estimates of the mean annual survival rates for young 
of the year birds and adults have been 54 ± 2. 0 percent and 64 ± 1.0 
percent respectively. Estimates of mean annual recovery rates have been 
18 ± 0.3 and 14 ± 0.4 for young and adults, respectively. Annual total 
harvest estimates (State) have averaged 11,867 geese. This total has 
been broken down to estimates of harvest of geese made by goose hunters 
(38 percent) and the harvest by duck hunters (62 percent) . 
Stepwise multiple regression analysis was used to assess the rela-
tionships between hunting regulations and estimates of harvest , recovery 
rates, and survival rates . The daily bag limit which has varied from 
one to three had statistically significant relationships with annual 
recovery rates (P < .01) for both young and adults , with the harvest by 
goose hunters (P < . 05) and the total harvest (P < .05). An index to 
the availability of geese to the hunter also had a significant relation-
ship (P < .05) with the harvest by goose hunters . Other regulations 
(daily duck limit , season limit , season length , opening date and delayed 
opening) had no significance nor did related parameters such as indices 
to the number of waterfowl hunters, gosling production and weather. 
Most of the total State harvest takes place in Northern Utah and the 
harvest peak occurs early in the season there . These facts probably 
account for why many regulations and related parameters are ineffective 
and not significant . 
Estimates of annual survival rates had no significant relationships 
with any variables. Recovery rate estimates have significantly declined 
(P < .001) for both young and adults, but there have been no detectable 
trends in survival rates . 
It was intended that the population model be capable of pr edicting 
population trends and optimal survival rates given current estimates of 
survival rates, productivity rates, on age structure. The attempt to 
develop such a model was largely a failure for two majo r reasons . The 
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first was that the life equations used as the model's core were based on 
unsound theoretical concepts and could not cope with the vari ability of 
the input . The second reason was that one input parameter , the current 
age structure , was erroneously calculated in the model. 
It was recommended that goose banding operations in Utah be con-
tinued generally as they have been . It was also recommended that the 
resultant data be periodically examined in the manner of this study to 
mon itor trends in harvest and population paremeters . It was suggested 
that a study be conducted to determine current productivity rates . 
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Explanation of Appendix Figures 
Various distributions of band recoveries are shown in Appendix 
Fi gures A- 1 through A- 38. Figures showing Utah as the source of banded 
birds include only recoveries from preseason bandings while figures for 
other source areas may inc.lude preseason , inseason , and postseason 
banding. All figures include recoveries of only birds reported as being 
shot . Birds of other than normal , wild status are included in the 
figures. Recoveries with unknown coordinates or with coordinates out-
side the map coverage are listed in the explanation for each figure for 
Figures A- 1 through A- 16 . However , in Figures A- 17 through A- 38, 
recoveries with unknown coordinates are not shown . Recoveries outside 
the map coverage should be generally viewed with skepticism . Many are 
probably artifacts resulting from misread band numbers . 
Spec i fic areas referred to are outlined in heavy black line. 
Specific sites referred to are designated with a star . 
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Figure A-1 . Source of Canada goose band recoveries made in Northern Utah 
through 1971 . Shown are recoveries of shot birds from all 
seasons of banding . Not shown are some recoveries from 
Maryland (1) , Missouri (1) , Texas (3) , and the Northwest 
Territories (3) . 
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Figure A-2. Source of Canada goose band recoveries made in Southern Utah 
through 1971. Shown are recoveries of shot birds from all 
seasons of banding. Not shown are some recoveries from 
Illinois (1) and Missour i (1). 
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Figure A- 3. Source of Canada goose band r ecoveries made in Eastern Utah 
through 1971 . Shown are recoveries of shot birds from all 
seas ons of banding. 
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Figure A- 4. Distribution of direct recoveries of Canada geese banded as 
locals in Northern Utah (excluding Neponset Reservoir _area) , 
1952-72 . Shown are recoveries of shot b i r ds from preseason 
bandings . Not shown are some recoveries from Idaho (1) , 
Utah (5) , and Mexico {3) . 
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Figure A-5. Distribution of indirect recoveries of Canada geese banded as 
locals in Northern Utah (excluding Neponset Reservoir area), 
1952-71 . Shown are recoveries of shot birds from preseason 
bandings. Not shown are some recoveries from Maryland (1), 
Illinois (1) , South .Dakota (2) , Nebraska (2) , Kansas (4), 
Wyoming (1) , Idaho (1) , Arizona (1) , Utah (8) , California (2) , 
Mexico (4) , Alberta (1), and Ontario (1). 
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Figure A- 6 . Distribution of direct recoveries of Canada geese banded as 
adults i n Northern Utah (excluding Neponset Reservoir . area) , 
1952- 72 . Shown are r ecoveries of shot b irds from preseason 
bandings . 
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Figure A- 7 . Distribution of indirect recoveries of Canada geese banded as 
adults in Northern Utah (excluding Neponset . Reservoir .area) , 
1952-71 . Shown are recoveries of shot birds from preseason 
bandings . Not shown are some recoveries from Utah (2) and 
Alberta ( 1). 
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Figure A-8 . Distribution of direct recoveries of Canada geese banded as 
locals in Southern Utah (excluding Fish Springs NWR), 1955- 72. 
Shown are recoveries of shot birds from preseason bandings. 
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Figure A- 9. Distribution of indirect recoveries of Canada geese banded as 
locals in Southern Utah (excluding Fish Springs NWR) , 1955- 70. 
Shown are recoveries of shot birds from preseason bandings . 
Not shown are some recoveries from Wisconsin (2), Utah (3) , 
Mexico (2) , and Saskatchewan (1) . 
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Figure A- 10. Distribution of direct recoveries of Canada geese banded as 
adults in Southern Utah (excluding Fish Springs NWR) , 1955- 72. 
Shown are recoveries of shot birds from preseason bandings . 
Not shown is one recovery from Utah . 
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Figure A-ll. Distribution of indirect recoveries of Canada geese banded as 
adults in Southern Utah (excluding Fish Springs NWR) ,_ 1955- 71. 
Shown are recoveries of shot birds from preseason bandings. 
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Figure A- 12. Distribution of direct recoveries of Canada geese banded as 
locals in Ri ch County* (Neponset Reservoir and Bear River 
Valley), 1957- 71 . Shown are recoveries of shot birds from 
preseason bandings. 
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Figure A-13 . Distribution of indirect recoveries of Canada geese banded as 
locals in Rich County* (Neponset Reservoir and Bear River 
Valley), 1957- 71. Shown are recoveries of shot birds from 
preseason bandings . Not shown are two recoveries from 
Alberta . 
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Figure A- 14. Distribution of direct recoveries of Canada geese banded as 
adults in Rich County* (Neponset Reservoir and Bear River 
Valley) , 1953- 71 . Shown are recoveries of shot birds from 
preseason bandings . Not shown are some recoveries from 
Utah (2) , Idaho (1) , and Mexico (2). 
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Figure A-l5 . Distribution of indirect recoveries of Canada geese banded as 
adults in Rich County* (Neponset Reservoir and Bear River 
Valley), 1953- 71. Shown are recoveries of shot birds from 
preseason bandings . Not shown are some recover ies from 
Utah (l), Idaho (l) , and Mexico (3). 
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Figure A- 16 . Distri bution of direct recoveries of Canada geese band;d as 
local s and transported and released at Desert Lake WMA , 
1971- 72. Shown are recoveries of shot birds from preseason 
bandings . 
105° 
Figure A- 1[. Distribution of recoveries of Canada geese banded in Utah 
and recovered prior to 1950 . Shown are : recoveries ::or: shot 
birds from preseason bandings, all age classes and years 
included. Not shown are some recoveries from Utah (1), 
Idaho (l), and Mexico (3). 
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Figure A- 18 . Distribution of recoveries of Canada geese banded in Utah 
and recovered during the 1952 hunting season . Shown are 
recoveries of shot birds from preseason bandings,· all age 
classes and years included . 
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Figure A- 19 . Distribution of recoveries of Canada geese banded in Utah 
and recovered during t he 1953 hunting season . Shown are 
recoveries of shot birds f r om preseason bandings , all age 
classes and years included . 
8o 
tll 
I 
110° 105° \ 1 ~~~+4~~~4-~-rlft-t\ 
' ' 
I 
II-T~4-+-~-+~+-~-+-r~~~ 
Figure A- 20 . Distribution of recoveries of Canada geese banded in Utah 
and recovered duri ng the 1954 hunting season . Shown are 
r ecoveries of shot birds from preseason b and ings , all age 
classes and years included . 
Figure A- 21. Distribution of recoveries of Canada geese banded in Utah 
and recovered during the 1955 hunting season. Shovn are 
recoveries of shot birds from preseason bandings, all age 
classes and years included. Not shovn is one recovery · 
from Nebraska. 
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Figure A- 22 . Di stribution of recoveries of Canada geese banded in Utah 
and recovered during the 1956 hunt i ng season. Shown are 
recoveries of shot birds from preseason bandings , all age 
clas s es and years included. 
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Figure A- 23 . Distribution of recoveries of 
and recovered during the 1957 
recoveries of shot birds from 
classes and years included . 
from Kansas . 
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Canada geese banded in Utah 
hunting season . Shown are 
preseason bandings , all age 
Not shown is one recovery 
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Figure A- 24. Distribution of recoveries of Canada geese banded in Utah 
and recovered during the 1958 hunting season . Shown are 
recoveries of shot birds from preseason bandings, ali age 
classes and years included . 
Figure A- 25. Distribution of recoveries of Canada geese banded in Utah 
and recovered during the 1959 hunting season. Shown are 
recoveries of shot birds from preseason bandings, all age 
classes and years included. 
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Figure A- 26 . Distribution of recoveries of Canada geese banded in Utah 
and recovered dur ing the 1960 hunting season . Shown are 
recoveries of shot birds from preseason bandings , ali age 
classes and years included . 
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Figure A- 27 . Distribution of recoveries of Canada geese banded in Utah 
and recovered during the 1961 hunting season. Shown. are 
recoveries of shot birds from preseason bandings, all age 
classes and years included. 
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Figure A- 28. Distribution of recoveries of Canada geese banded in Utah 
and recovered during the 1962 hunting season . Shown .are 
recover ies of shot birds from preseason bandings , all age 
classes and years included . Not shown is one recovery 
from Nebraska . 
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Figure A- 29 . Distribution of recoveries of Canada geese banded in Utah 
and recovered during the 1963 hunting season . Shown are 
recoveries of shot birds from preseason bandings, all age 
classes and years included . 
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Figure A- 30. Distribution of recoveries of Canada geese banded in Utah 
and recovered during the 1964 hunting season. Shown. are 
recoveries of shot birds from preseason bandings , all age 
classes and years included. 
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Figure A- 31 . Distribution of recoveries of Canada geese banded in Utah 
and recovered during the 1965 hunting season . Shown are 
recoveri es of shot birds from preseason bandings , all age 
classes and years included. Not shown is one recovery 
from Nebraska. 
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Figure A- 32 Distribution of recoveries of Canada geese banded in Utah 
and recovered during the 1966 hunting season . Shown are 
recoveries of shot birds from preseason bandings , all age 
classes and years included . Not shown is one recovery 
from South Dakota. 
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Figure A- 33 . Distribution of recoveries of Canada geese banded in Utah 
and recovered during the 1967 hunting season . Shown . are 
recoveries of shot birds from preseason bandings , all age 
classes and years are included . 
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Figure A- 34 . Distribution of recoveries of Canada geese banded in Utah 
and recovered during the 1968 hunting season. Shown. are 
recoveries of shot birds from preseason bandings , al l age 
classes and years i ncluded . Not shown is one recovery 
from Kansas. 
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Figure A- 35. Distribution of recoveries of Canada geese banded in Utah 
and recovered during the 1969 hunting season . Shown are 
recoveries of shot birds from preseason bandings , all age 
classes and years included. 
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Figure A- 36. Distribution of recoveries of Canada geese banded in Utah 
and recovered during the 1970 hunting season . Shown. are 
recoveries of shot birds from preseason bandings , all age 
classes and years included·. Not shown is one recovery 
from Alberta . 
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Figure A-37 . Distribution of recoveries of Canada geese banded in Utah 
and recovered during the 1971 hunting season . Shown are 
recoveri es of shot birds from preseason bandings , all age 
classes and years included. Not shown are two recoveries 
from Kansas . 
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Figure A- 38. Distribution of recoveries of Canada geese banded in Utah 
and recovered during the 1972 hunting season . Shown a r e 
recoveries of shot birds from preseason bandings, all age 
classes and years included . 
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